Abstract. We present a case of Marshall-Smith syndrome, characterized by accelerated osseous maturation, craniofacial anomalies, failure to thrive, psychomotor delay, pulmonary dysfunction, and limited life expectancy. Recently, Marshall-Smith syndrome's clinical variability is becoming apparent and the phenotype is expanding. Our case had craniofacial anomalies, including prominent eyes, external strabismus, blue sclera, flat nasal bridge, and micrognatia. Moreover, she showed extension of the hip joint, hypotonia, and arachnodactyly. She was referred to our hospital due to dysmorphic facies at 7 mo and overgrowth was noticed with a height of 74.2 cm (+2.7 SD). Radiographic surveys demonstrated accelerated osseous maturation with a bone age of 1 yr 6 mo at the chronological age of 10 mo and broad proximal phalanges. We diagnosed this case as Marshall-Smith syndrome according to clinical features and radiographic findings. Except for one episode of broncho-pulmonitis which required hospitalization, she has not had other severe infections up to date. Presently, she is 1 yr 9 mo; 88.0 cm (+2.1 SD) and 10.4 kg (-0.3 SD). This case suggests that there are patients with Marshall-Smith syndrome without lifethreatening complications.
Introduction
Marshall-Smith syndrome (MIM 602535) was described by Marshall et al. in 1971 (1) . This syndrome is characterized by accelerated osseous maturation, accelerated prenatal linear growth, broad phalanges, craniofacial anomalies, failure to thrive, pulmonary dysfunction, hypotonia, and psychomotor delay. The craniofacial anomalies include prominent forehead, prominent eyes, blue sclera, small nose with anteverted nares, and micrognatia (2) . More than 20 cases have been published so far and 4 Japanese cases have been reported. Most patients with Marshall-Smith syndrome have a severe clinical course and die due to respiratory problems in the first 3 years of life (3). However, as more cases are reported, in which long survivals are included, the clinical variability of Marshall-Smith syndrome is becoming apparent and the phenotype is expanding (4-6). The pathogenesis is currently unknown. We present a Correspondence: Dr. Keiichi Ozono, Department of Pediatrics, Osaka University Graduate School of Medicine, 2-2 Yamada-oka, Suita City, Osaka 565-0871, Japan E-mail: keioz@ped.med.osaka-u.ac.jp Vol.14 / Suppl 24 case with characteristic features of this rare syndrome and who has reached 1 yr 9 mo without life-threatening complications.
Case Report
The patient is a 1-yr 9-mo-old Japanese female, the firstborn child of healthy, non-consanguineous parents. The family history is unremarkable. The child was delivered at 39 wk of gestation by an emergency cesarean section because of prolonged delivery, with a length of 50.0 cm (+0.3 SD), a weight of 3,784 g (+2.1 SD), and a head circumference of 33.9 cm (+0.7 SD). She had no respiratory complications and no apparent sucking problems. Hypotonia and exophthalmos were noticed at 1 mo. She was referred to our hospital due to dysmorphic facies at 7 mo and overgrowth was noted, height of 74.2 cm (+2.7 SD). Physical examination at 10 mo showed a height of 77.6 cm (+2.6 SD), a weight of 8,125 g (-0.4 SD), a head circumference of 43.3 cm (-0.7 SD), and an arm span of 77.5 cm. The craniofacial features ( Fig. 1 ) included anterior fontanelle closure, flattened occiput, prominent eyes, external strabismus, blue sclera, hypertelorism, flat nasal bridge, small nose with anteverted nares, low-set ears, high arched palate, divided uvula, micrognatia, and hypertrichosis. In addition, she showed pectus excavatum, kyphosis, extension of the hip joints, hypotonia, arachnodactyly, and clinodactyly of the right fifth finger. She had no heart murmurs, normal vesicular sounds, normal external genitalia, and normal patella tendon r e f l e x . R a d i o g r a p h i c s u r v e y s ( F i g . 2 ) demonstrated that the skeletal age was 1 yr 6 mo at the chronological age of 10 mo, and 3 yr 3 mo at the chronological age of 1 yr 9 mo. The hands showed broad proximal and narrow distal phalanges besides advanced skeletal maturation. Other findings included shallow orbits, thin ribs, scoliosis, and mild irregular epiphysis and metaphysis. Vertebral bodies appeared normal. CT scan of the head showed no remarkable anomalies. Routine laboratory examinations were unremarkable. Chromosome analysis showed 46, XX, inv (9) (p11q13), the most common normal variant seen in 1 to 2.5% of the general population (7). This variant is unrelated to phenotype, reproduction, and chromosome non-disjunction. The patient's IGF-1 level was not elevated at 149 ng/ml (normal range: 28-262 ng/ml) and the values of other endocrine hormones were within normal range. We diagnosed this case as MarshallSmith syndrome according to the clinical features and radiographic findings of the hand (Table 1) . Though the patient has had an episode of bronchopneumonitis which required hospitalization, she had no other severe respiratory problems. Presently, she is 1 yr 9 mo old, with a height of 88.0 cm (+2.1 SD) and a weight of 10.4 kg (-0.3 SD) (Fig.  3) . She has mild psychomotor delay, but can walk alone and speak several words though with inarticulate pronunciation. Her general health is good.
Discussion
Our patient has the features (Table 1) characteristic facies, accelerated osseous maturation, anomalies of the phalanges, and mental retardation (1, 2) . Despite the fact that most patients with Marshall-Smith syndrome described so far have respiratory problems (8), our patient has suffered from broncho-pneumonitis only once. Sperli et al. have reported the case of a 5-yr-old boy with typical features of the MarshallSmith syndrome, but without respiratory difficulties in early infancy (5) . Most previous reports also describe significant failure to thrive (1, 2) . However, this does not apply to our patient, probably due to absence of upper airway obstruction. Birth length of MarshallSmith syndrome, in many cases, has been reported to be in the normal range or above. However, most cases fail to grow at a normal rate due to respiratory problems and failure to thrive, and therefore become relatively short with poor weight gain from infancy in spite of onset of accelerated prenatal linear growth. As mentioned above, our patient did not have these problems, and she has grown well and was 88.0 cm (+2.1 SD) in height at 1 yr 9 mo. We tested for endocrinological abnormalities and found that the serum level of IGF-1 was within a normal range. Other syndromes wi th advanced bone age and overgrowth including Sotos and Weaver syndromes were also considered as differential diagnoses, but were excluded based on clinical findings and our experience of caring for these patients (9) . Our findings suggest that MarshallSmith syndrome patients could overgrow after birth with good nutrition and respiratory conditions.
of the M a r s h a l l -S m i t h s y n d r o m e , i n c l u d i n g
Diab et al. recently emphasized osseous fragility as a clinically significant problem in Marshall-Smith syndrome, describing a case with multiple fractures and skeletal anomalies including metaphysis and epiphysis (10). Butler also described a child having osteopenia and fractures (11) . Though our patient has had no fractures, since she has shown mild irregularity in the epiphysis and metaphysis, bone strength should be followed up.
In summary, we report a case with features of M a r s h a l l -S m i t h s y n d r o m e , i n c l u d i n g characteristic facies, accelerated osseous maturation and phalangeal anomalies. This case suggests that there are patients with MarshallSmith syndrome without life-threatening complications.
